Background: The maternal mortality ratio (MMR) in the Philippines is higher than in most other Southeast Asian countries, and home delivery is a major factor contributing to the high MMR. This study aims to explore the determinants for choice of delivery location in Ifugao Province, where people have poor access to health services.
Findings

Background
Every year, 536,000 maternal deaths occur worldwide, and 99% of these occur in developing countries [1] . Most maternal deaths occur because of delays in obtaining adequate medical care. Delays in obtaining obstetric emergency care have been identified as comprising three types: (1) delay in the decision to seek care; (2) delay in arrival at a health facility; and (3) delay in the provision of adequate care [2] . To reduce maternal deaths, the most efficient strategy for lower-income countries is to promote childbirth at health facilities with a referral capacity [3] [4] [5] .
Although a policy for promoting facility-based delivery has been introduced by the government of the Philippines [6] , the maternal mortality rate (MMR) was 230 per 100,000 live births in 2008, still higher than in most other Southeast Asian countries [7] . Such a high MMR is largely attributable to the fact that 56% of women in the Philippines delivered at home [8] . From 2006 to 2010, the Japan International Cooperation Agency (JICA) implemented a health project directed at maternal and childcare practices, whereby facility-based delivery was promoted in two representative provinces in the Philippines, Billiran and Ifugao. In Billiran, the proportion of facility-based deliveries increased dramatically from 30% in 2005 to 89% in 2009. However, the response was less marked in Ifugao where facility-based deliveries increased from 19% to 34% over the same period [9] .
We conducted an exploratory study in Ifugao to determine sociodemographic characteristics and details of delivery location, and to explore the factors affecting the use of facility-based delivery services from the women's viewpoint.
Methods
Study area
The study was conducted in the municipality of Mayoyao, Ifugao Province, in northern Luzon Island. Mayoyao is 2,000 km from Manila, and its population was 16,990 in 2006. Rugged mountains characterize the topography, with elevations ranging from 400 to 1,800 meters above sea level. Agriculture, especially rice cultivation, is the major occupation in the area. Markets, high schools, and medical facilities are located in the central part of Mayoyao, which is a maximum of 1 day's travel on foot or by motorcycle from the most remote villages.
The municipality consists of 27 villages called barangays. A district hospital and a municipal health office, which functions as a rural health unit (RHU), are located in the central area. A barangay health station (BHS) is located in every two to four villages, and in total, eight BHSs are in operation in the municipality. A midwife is allocated to each BHS, except for the five barangays in the central part of the municipality, which are under the jurisdiction of the RHU. Taking accessibility issues into account, 15 barangays, serviced by the RHU and three BHSs, were selected for the study.
Study participants
The names of 388 women who gave birth from August 2006 to July 2009 were listed in the birth registry of the Mayoyao Municipal Health Office. Thirty-four women were excluded because either they delivered their babies outside Ifugao or they were absent during the research period. Therefore, the study included 354 women. The women's health team, including local traditional birth attendants (TBAs) and midwives organized by the JICA project had endeavored to identify all pregnant women in the area, so not only those who delivered at health facilities but also women who delivered at home were theoretically included in the registry.
Data collection and analysis
A household interview survey using a structured questionnaire was conducted from September to November 2009 for all 354 women listed in the birth registry. Eight data collectors were hired and trained by one of the authors. During their 3-day training period, the data collectors translated the questionnaire from English into the local languages of Majawjaw and Ilocano. Respondents were asked about their sociodemographic background, their household income and assets (including possession of radios, televisions, cellular phones, refrigerators, and motorcycles), about their perceptions of delivery risk and maternal death, and their care-seeking behavior during pregnancy and childbirth (including the type of birth attendant, delivery location, antenatal care visits, and who made the decision regarding delivery location).
Categorical data were analyzed using chi-square and Cochran-Armitage tests. Multiple logistic regression analysis was performed using Akaike's information criteria to identify factors affecting the delivery location. SPSS version 17.0 (SPSS Japan Inc., Tokyo, Japan) was used.
The ethical committee of the Graduate School of International Health Development, Nagasaki University, approved the research proposal and the Ifugao Provincial Health Office also granted permission for the research. All respondents were asked to provide written informed consent prior to taking part in the interviews. Chi-square test. *Including 144 women who delivered at a hospital, six women who delivered at a RHU/BHS, and seven women who delivered at other facilities, mainly Ifugao provincial hospital. § Household asset score was calculated by summing each household asset item including radios, televisions, cellular phones, refrigerators, and motorcycles. These items were selected from Philippines Demographic and Health Survey [8] .
Results
Baseline characteristics
The characteristics of the women by delivery location are shown in Table 1 . Of the respondents, 55.6% delivered at home and 44.4% delivered at a facility. There were significantly more multiparas in the home-delivery group than in the facility-delivery group (p < 0.001). Women who delivered at home were significantly more likely to have larger families (p = 0.046), to be economically worse off (p < 0.001), to need a longer time to travel to the nearest birthing facility (p < 0.001), to have lower household asset scores (p < 0.001), and to have lower education levels (p < 0.001). The associations between antenatal care-related issues and delivery location are shown in Table 2 . Health problems were discovered more frequently during antenatal care among women who delivered at a facility (p < 0.001). Women who delivered at a facility were more likely to involve their husbands and other people in the decision about delivery location (p < 0.001) ( Table 3) .
Supportive factors for facility-based delivery
Five variables were selected for logistic regression using Akaike's information criteria. These independent variables were parity, educational level, time required to reach the nearest birthing facility, decision maker about delivery location, and health problems found during antenatal care. The results are presented in Table 4 .
Discussion
Our results reveal that involving family members, such as their husband, or other community members, in the decision-making process is important for women when seeking facility-delivery services. Previous studies on the relationship between reproductive health-seeking behavior and women's autonomy have yielded mixed results. Women with greater autonomy generally have an increased ability to make favorable reproductive health decisions, particularly in South Asia [10] [11] [12] [13] . However, this was not the case in a study in Kenya [14] . The social status of women in the study area is generally high, as it is elsewhere in the Philippines [15] , and the bayanihan spirit of mutual help is an old and very strong value [16] . The data in Table 3 indicate that 80% of women in the facility-delivery group made the decision on where to give birth alone compared with 96% in the home-delivery group. In this study, the results may have reflected not only women's autonomy per se but also the level of support and shared understanding of their husbands and other community members in the decision regarding facility-based delivery. Unfortunately, we did not clearly define others in the decision maker question, and additional factors involved in the decision-making process were not explored further. Parity is a strong predictor of delivery location, as indicated in a number of previous studies [17] [18] [19] . The health staff in this study tended to recommend that women should deliver at a facility, at least for the first childbirth, which may have affected the results. The educational level of women as an important predictor of health-service use has been documented elsewhere [20] [21] [22] [23] . In Mayoyao, most information sources are not in the local dialect, Majawjaw, but in the national language, Tagalog, or English. Less-educated individuals sometimes need to be assisted by health staff in reading health educational materials. Geographic accessibility is another determinant of maternal care-seeking behavior [2, 24] .
There were some limitations to the present study. First, the study site, which occupies the central part of a local municipality, is geographically more advantageous than remote mountainous areas, and more women tend to go to hospital rather than to the RHU or a BHS for delivery. Therefore, the study results cannot be generalized to all regions. Second, although skilled birth attendants (SBAs) assisted women with home delivery in some cases (27 of 197), these women were included in the home-delivery group. We performed an analysis of the relationship between the type of birth attendant, SBAs, including those who attended at home, versus non-SBAs (TBAs), and a number of factors. The results were identical to those for delivery location indicating that the type of birth attendant did not alter the outcome (data not shown). Third, this study was analyzed based on the responses from women only, and their husbands' perception was not examined.
Conclusions
In Mayoyao, one-third of pregnant women selected a facility-based delivery. Involvement of the husband and other support people in the decision regarding delivery location is essential in promoting facility-based delivery. Husbands and other community members should be empowered with substantial action plans, including preparation for obstetric emergencies. In addition, further studies to address gaps in the research, particularly with regard to the perceptions of both men and women on women's reproductive health issues, are essential.
